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INTRODUCTION -

. » '

// * Each.industry and each situat{on has its own specific problems. and dan- )
gers. Prevention of 1n3ur1es to the life and health of workers requ1res
« that they be properly trained and well equipped to recognize, understand

. and control the hazards they could encounter. The danger of hazards“that .

" are not easily seen, sme]led heard or felt can_represent deadly risks to
people who work in confined areas. When a person works jh a confined area
or space - one in which .dangerous air contamination cannot be-prevented or
removed by natural ventilation - the chance always exists fhat the oxygen
level may be low, or combustibld or toxic gases may be present. .

; Before‘!ntry is made into a confined area, a’ comprehens1ve wr1tten

entry procedure should be . followed. Next, it should always be assumed that.
-& hazard is present and the environment should be measured before entry, If
a hazard exists or could exist, then the environment should/be tested or
monitored for hazards before entry is made and periodically during work ?n N
the confined space or area. Ability to vdent1fysand to deal with the
hazard once it 1s recognized, should result in careful planning and controWe
of all work in confined spaces. oY

-This ﬁgdu]e expla1ns how to recogn1ze potential hazards in confined

spaces, how to deal wrth these hazards, and the kinds of planning and con-
“.trol that is necessary to prevent conf1ned space accidents. d

e o ¢ Lo ' '\
B , "\‘QBJECTIVES

L

: . ) : . ‘
6pon.completipn of this moduwe " the student should ‘be'abfe to:
Identify the three major hazards assoc1ated with confined spaces and
five poss1ble sources of these ha!a#ds. (Page 3) S - ’
Describe the effects of tack of oxygen on human be1ngs and c1te_the
minimym exposure Jeveél established by OSHA. GPage 4)"
Discuss the different. ways ir’ which exposure to “Yoxic substances in
confined spaces may affect the worker. (Page 6)

oy >,
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List two.preve‘ntive measures that may be taken to safeguard dgatnst

4,
+ flammabTe of explosive atmospheres 1'n confined spaces. . (Page 8)
\ B, List seven problems that must be cons1deref before engag1ng in any work
within a“tonfined space or vessel, (Page ~10) .
6. Compare the differences between Class,\‘A B, and C confined spaces.
. (Page 15) ) .
7. Describe the .entry 'permit system Yor working in confined spaces. (Page
'16) . S i < - ! !
8. Contrast the medical exam requ1rements for workers in Class A and B
confined areas. (Page 19) Y L
79.‘ D1scus% the f1rst aid provisions and training requirements necessary
for. conf1ned space work. {Page 20) .
i0. D1scuss theg testing, mbn1tor1ng and environmental control procedures
) for confined spages. (Page 22) ;
. 11, .Discuss the requ‘lrements for labehng, post1ng, and working safe]y, and.
..prov1d1ng protective equ1pment for work in conf?ed spaces. (Page 29)
12. Des'cr1be iselating, locking out, and tagging of Class A.and B confined
‘ spaces. (Page 35) d
lg. List the cleanin&nd‘- housé‘keeping procedures for confined spaces.
. (Page 38) - o u . ‘
14. Describe the equ1pment and tools used in Clas.s\A B, and C conf1ned
workmg spaces. " (Page 39)
15. State the spec1a1 precautions to be taken when working in confined
spaces w1th hazardous atmospheres. . (Page 40) ' .
16. Describe the types of recordgthat must bt kept for Class A and B
conf1ned space work1ng areas, '(Page 42) ' -
-17. Explain the précautwn steps performed on boﬂers before entry is .
made. (Page 43)
.
\ . , - \
- o . A
- , b}
’ .
, 5
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SUBJECT MATTER

L}

« .OBJECTIVE 1: [Identify the three major hazards #sso-
ciated with Confined spaces, and list five possible

sources of these hazards.
|

E— <

/ . : .. - .
Most people who have died or been”%eriously‘injured during work in con-

"fined spaces either ‘had 1itfle knowledge of the inherent dangers or fa{led
to take the necessafy precautions, fﬁc]udiﬁg using proper personal protec-
tive eqdipment and the :buddy system." The three major hazards associated
.with confined spaces are Oxy§en deficighéy, flammable atmospheres, and toxic
concentrations of'airporne contaminants, ' . .
" Hazards are usually related to the substance previously stored in the .
space. Jn most cageé; the,poténtial problem can be grouped un&er 3;353?‘\
more'of the three major types of hazards. Other sources of contaminatio;{
besides the previous contents of the véss%] gre vapors .of Jflammable or toXic

‘substaqces used for treating or cleaning the storage area,.fuel gases used

within the vessel, and gases from fermentation of organd tter. Lombus-
tion by-products from engine exhaust, welding,\27/g§jI;;?;:: creagted within

the storage area Ere‘botentially hazardéus, tooY " “oe

.

- 4

T —— CACTIVITY 1 e——
N - :
. The hazdrd in a confined space is always related to the

material previously stored in that space. '(Circfe one.))
. . . 1 4 P

“
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"OBJECTIVE 2 *Describe the effects of lack of - ‘oxygen on
human beings, and cite the m1n1mum exposure level estab-'

lished by OSHA. -

~

Lack of oxygen is the primar& cause of {llness gnd death in and around
confined spaces. The normal concentration of~oxygen in .the air is 21%. ofhe
Occupational Safety and)Hea?th Aministration (OSHA) standaras have
established a minimum oxygen level of 19.5 percent as being permissible in a

Exposure to an-atmosphehe containing less than 19.5
F ~

work environment.

percent oxygen is considered hazardous.
Ser1ous acc1dents often result when.a persdh assumes that changes in

the atmospher1c cancentrat1ons ‘of varieus substances can be detected by the

senses. Many of the contam1nants encountered in confined spaces have a nar-

cotic effect and actually dull the sepses.

In addition, the effects of .ex-

posures to some contam1nants may not arou,sé‘ much’ concern.

- For instance, the

first symptoms of the lack of oxygen (anoxia) are r1nging in the ears and
1abored breathfng. These symptoms weuld not necessarily alarm a worker® .
therefore. human senses may be m1slead1ng v ' '
If -exposure to an oxygen-deficient atmosphere cont1nues, the worker
1oses coordination and judgment is impaired. Drowsiness, lack of will to
work, add euphoria (a feey;ng'of no concern) often sets jn. When the amount
of 'oxygen in the atmosphere falls below 16 percent,- more serious Symptoms of
anoiia begin to appear, as the fpllowing.table shows: i

. LA
/ .
~ .

TABLE 1. HUMAN RESPONSE.TO BREATHING AIR DEFICIENT IN OXYGEN.
W L
* - ] e L] wi y N
. A Oxygen Volume . ; 3
Stage Percent, \ Symptoms ..
1 - 12 - 16 Increased breathing and pulse rate;
. slightly disturbed musculat coordina-;
- N t10n.~ . A '-1:
. 2 . 10-14 - Cont1nued consciousness; emotional up-
’ . sets; abnormal fatigue upon'exert1on
‘ d1sturbed respiration.
o~ ‘-
‘ N -
‘Pgge 4/SH-32 ) . ‘. )
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Nausea and -vomiting; inability.to move
freely; loss of consciousness may oc-
cur; may collapse and although aware of
tircumstances, be unable to move or cry
out. ..

4‘/‘ ) Below 6 Convulsive movement; gasping respira-

tion; respiration stops and a few min- |

, ) . e ¢ . N utes later heart action ceases.

The following example descr1bes one of the poss1ble effects of lack of
« oxygen in a confined space: Tt

) An underground oil sterage tank that requifed cleaning
had been used to store nitrogen. The-man assigned to
clean the tank dropped an air hose into the tank befone
entering, As he” reached the bottom of the Tadder, he
passed- out. His helper outside the tank went in to help
and, feeling faint, left without getting the man out.

He went to get assistance from a nearby maintenance
shop. - Three men came to the tank and climbed down and

., all were overcome, Finally, after almost 20 minutes,
all men were recovered with the help of The fire
degartment, The only reason that there were no »
.fatalities was that the "airline in the tank was blowing
air in the vicinity of the fallen workers.

Several safety precautions were overlooked in the situation cited
above. No attemﬂt was made to test the air after the a1r hose was dropped -
into the tank, MVery.little time elapsed betxeen the dropping of the air
hose and the. workers cl1mb1ng into the .tank. No rescue gear was present,
‘and no rescue procedure had been planned. These preliminary steps and other

precautions for work in conf1ned spaces will be described in greater detail
-~
Jater in this module. :

g

, '_ ACTIVITY 2: _
(Choose the best ‘answer.)
1. The minimum acceptable Tevel of oxygen ,in the
Yworkers environment as determined® by OSHA 1s
a. - 16%. _ 3
b. 21.5%. '
c. 19.5%.

d. 12%.. ) t
; \

AN

\

+




2. Which of the following symptods of anoxia would ./

man1fest 1tself f1rst7 , "7
“ N ) a. Drows1ness, lack of w1ll to work, euphor1a. ~
2 VO b. Slzghtly disturbed musqular coordination.

~ -y

c. Nausea ind vomiting.

‘'d.  Ringing in the ears and laboFed breathing. ~
< * . . “ N :
) OBJECTIVE 3: Discuss the different ways in whicK expo- . K
' sure to toxic substances in confined-spaces may affect ’
) the worker. ' g '
AV
\ ‘

-One of the :LJOr hazards assoc1ated with conf1ned space 1s~tox1c sub
stances. Toxic substances may be class1f1ed by their®physiological effecx,
The degree of the resulting effect depends on the’/egree of tox1c1ty and .
atmospheric concengration of the substance. Toxic substances may affect the
worker 1n a conf&ace in severa?l ways - as an 1rr1tant asphyxiant,
anesthet1c, marcotic, systemic po1son, or d1sabﬂ1ng respirable particuTate
matter, such as fibrosis-producing dusts and bacteria. The-higher the con-
centrat1on the wdrse the effegt. )

Tox1c1ty 1n a confined space is also relative to the size and'type of
space 1nvolved It is not absolute. A substance considered nontox1c under
normal conditions can be lethal in a confined, space.. .

* The extent of the effects may vary considerably. Severe poisoning may
occur. Very short exposures to high concentratidns of a material such as
hydrogen sulfide (sewer gas), a Substance that paralyzes the respiratory )
system, may be fatal. Chronic exposure (expdsure over a period of time) to

, low concefftrations of this same substance may result in eye irritation, skin
irritation, or general discomfort. The 3ong term effects of chronic, low
level exposure are unknown at this time.
Many toxic substances are colorless, odorless, and tasteless. This
4 .further complicates their detection and essentialty eliminates human sensory
recognition. Some materials produce a symptom~known as olfactory fatigue, =

which is’ the inability to detect the presence of a substance by its odor
»

. .o
N + .
.
.
A ¥
‘ .
‘
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. after an‘1'n1't1'a1 exposure. The timeworn consolation, "Oh, you get used ‘to .
the smel] qu1ck1y,“'Jn many cases is actually a result of ol“Etory fatigue
t, o and the worker may be ‘unaware, after a whiff or two; that the exposure to 3
- . tox1c substance is _continuing or even: 1ncreas1ng. .
"The follow1ng account illustrates the potential severity of tox1c sub- '
stances in conf1ned spaces: . > . -
R . v Emp]oyees of a local utility were repa1r1ng a water R
. " meter in an underground vault 18 feet x 6 feet x 5 feet
- *with an opening 24 inches in d1ameter. To make the re-
' . pa1rs, it was necessary to cut 26 cadmium- plated bolts
—_— with an oxygen propane torch. Two men worked in the'
vault with one man cutting and the other s‘tanding beSide
him. Neither man wore a resp1rat9r and no ventilation
was provided. Two other men remainéd on the surface.
) During the cutting of the bolts with the oxyge® propane - "

torch, a “heavy blue smoke" filled the vault. This
1 smoke was exhausted after the cutting was comp]eted.

The 56-year-o]d man who had cut .the boltssdied 17 days
after exposure. He became nauseated shortly after the
job ahdiwas seen by his family physician the pext day
‘ for fever (102°-103°F), chest pain, cough, and sere
- throat. On-the 4th day following“the incident he was in
. " greater distress and was hospitalized. Death occurred
) in 2 weeks and was'attfibuted to massive coronary -in-
fraction and corpulmonale. The 29-year-old assistant J «
Eomp1a1ned of chills, nausea, cough, and d1ff1cu1ty in .
reath1ng He was treated for pneumonid and made a slow
recovery, A reenactment of the work demonstrated that
the exposure toscadmium gas well above the threshold ,
I ' Timit value of "0.1 mg/m>." Symptoms attributed to ' ,
cadmium po1sbn1ng include: severe labored breathing and -~
! wheezing, ch pain, persistent cough, weakness and
¢ maldise, andgfoss of appetite. The clinical course is
similar in most cases.” The injured frequently are well
enough to work the day after e:posure, but their condi-
tions deteriorate until approximately the 5th day. , At
this point the exposed worker w111 either get much worse '}
or begin to improve. .

/ In .the previous case, no attempt was made to anticipate the possible
health hazards of. the cutt1ng procedure, and no safety measures were taken.

A few s1mp1e precautions would have saved a life.

o N ,.. v g

«

, SH-32/Page 7




— ACTIVITY 3:
(Fi11 in the blanks.)
1. . The inability to detect the presence of a substance
. ’ ) ‘ by its odor aftér initial exposure is known as .

-v"_i'

— .

RS 2. . The extent of the effects of a toxic §’pstance on a

person is often-dependent upon ‘the

of the toxic substance in the atmosph'ere'.
Y . .

. ’ " >
S .
p L .

7 , 0
- 'OBJECTIVE 4 List two preventive measures that may be

taken. to safeguard-against flammable or explosive atmo- .
¥ . .

spheres in confined spaces® . :,

e . £ . ,
= When flammable 11qﬁids and vapors reach a certain’ concentration in air,

N

they'wnllfflame or explode.' The m1n1mum concentrat1on of vapor in air below ’
which flame or explosion does not occyr is known as the lower expios1ve _ i?
limit (LEE) There is also an upper exp]os1ve limit (UEL). When the .con- ‘
centrat1on .of vapor in air reaches the upper exp]és1ve limit, propagation of
flame or explosion does not occur. )
~ When the concentrat1on of a flammable 11qu1&, vapor, or combustible
particulate in air falls between the lower explosive limit and the upper ex-
p]os1ve limit, .a _very critical condition exists. Any ignition source ,
(flame, spark,,or temperature above the auto-1gn1tion.point) in an area con-
taining concentrations within the exp]osi%e range will cause a flash fire or
explosion. \, , ( . . _ v o
| SaNa The most obvious protections against these conditions are cleaning,
purging of the confined space (drawing-out of the contaminated air with a‘ ‘
suction dev1ce), or a comb1nation of the two. Furfher precautions must be
utilized to prevent 1gn1t1on should a combustible atmosphere-develop.
The following example illustrates the potential for tragic censequences

when safequards are not provided. ' ' MR /
N *

i . @
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. - ) - \.‘\ /0, . \ . . . ) . .
. Two men entered a newly constructed tank to repair a . .
v bulge  which/ Rad-forméd after the-flange of the manhole L . R

was welded to the tank. The planned repair profedure
was to have two men‘enter the tank with-a jack to force
.the flange of fhe-manhole into place white a third
’ worker heated the bu)ge from the outside. To accomplish o
R ) . this procedure the ‘men had. to ‘c165e the manhole, To im- = .-
CY +prove’ _the air ‘within the. tank, oxygen used for welding
. Was blown in,througg #h-opeping. A worker on whe olt~ . \
: side noticed through the-opening> that the hair of one of ve S
the workmen inside was -Gn«fire,« The cover was imme- . ‘e
diately removed and ong saf the worker managed to es- ‘ Co
.cape. His clothing was burning rapidly; the second . o ‘
worker had collapsed and rema¥med unconsciqQus inside. ’ .
' , It became necessary té invert the tank to rémove the.un- . . .
conscious workman. Both workmén who were doing work in- o
side suffired serious burns, YOne died a short time
: later; the-second was hospitalized for severa®,months. ot
© A rescuer in the operation-was burned-on the hands.- : “ i

. o } . 3
¢ Investigation of the accident revealed t}|at the usg of

oxygen in place of ndrmal air gredtly hazard of fire.
~ Enriching the atmosphere with only a small amount, i s _
$ axygen above ZT% will cause a dra;na'tic dncrease in , -

ability of aifr to support combustion; hair as.well \ . C
clothing will absorb ¥he oxygen and burn violently. . . ]
‘ " Bnriched oxy§en atmospheres could be the result of =~ -~ o .
: improper blanking off of oxygen lines, chemical a -
- ©. reactwons which liberate  oxygen, or 1nadverf_ently . ' .
. purging the space with oxygen in place. - ' é :
iIn this instance, ’p’r:gper purging of the atmosphere. inside the tank was ~

bypassed'; a""quick method" of improving the atmosphere by‘/iropp'ing in -an .

[

.

oxygen line -was used instead., The tragic results were predictable and pre- d

( . 1 , > ‘e
Z ventable, . ) o2\ S N

\ ;‘ T . . - o ,
L e ACTIVITY 47 cnp——

’ , . 1, List two p‘revent'ivg‘ measures that may be "taken to.
) safegdard against flammage or explosive: atmo-

- - sb!féres in confined spaces. ' " R \\
\ Y . - ’ ' -,
) b' N . 4 .
.o 2. Define these ‘terms, } . . y
‘ as LEL -~ - o
- ‘ b UEL-" < . » ol
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" opJECTIVE 5~' List seven problems that must be consid— \
ered befbre engag1ng 1n any work w1th1n a confined space 1

| or vesse1“ i
I— N n - -
" ) e . . .

, Therexare a host of problems that .must be considered before engaging.in

.any-.work within a_con?ined space or véSsel. SuCh.problems include, bug are’
. ' ) R . #

o not'limiged to, .the areas outlined below.’

N MECHANICAL - S, : ,

&
If activation of any piece of e1eqtr1ca1 or mechan1caT equ1pment wou td

-

cause injury to a person worR1ng in a conf1ned space, then the piece of
equ1pment should be manudlly isolated to pravent inadvertent act1vat1on Be-
foré workers enter or while they work in the confined area. The 1nterp1ay
df.hazaraé associated with~a confined space, such as the potential of flam-
mable -vapors or_gases being 'present and the bui]d-qguef static charge due td'
‘mechanica} .cleaning, such as abrasive ®asting, #11 influence the precau- -
tions which must be, taken. . )
To prevent yapor Teaks, f]ashbacks, and other hazards, workers shou]d
, comp]ete]y 1so]ate the area. To comp]eteﬁy isolate a donfined space the
:c]os1ng of valves is not suff1c1ent A1l ptpes must be physically d1scon-
nected or 1501ated. blanked or. bo]ted'jn b]ade. Other seedial precautions.
must be taken in case the flammable 11q:1dsAor vapors may recontamtnate the
ﬂionfined space. The pipes b]aﬁkeq orv disconnected should be inspected and
> tested for leakagk to cpeck the effectiveness of the procedure. Other areas .
6f concern are steam valves, pressure lines, and chemical transfer pipei. A
Tess apparent hazard is created by any space referred to as a Qoid, such as
double-walled vesse]s,'that must be given special qonsideration in blanking
off and inerting. _ L : g
covnumcmou | ' -

—

Commun1cat1on ‘between the worker inside and the standby person outside

is of utmost 1mportange. If the worker inside should suddenly have a prob-
N ' * B \ R

¢ .
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'd1ff1cu1t for- the standby person to detect that the worker is uncoqsc1ous. o

necessary. ke : : . . o

' . . ' & -
ENTRY,AND EXIT . ’

-

“openings, barriers within the space, the occupanly load, and the t1me

‘-exceeded, the worker' is less efficient and prone to heat exhaust1on, heat

. .
P ..
- ' ~ . . f -
.

¢ ‘« . ’ ‘.

Y :, L Y \ .

lem and not be able to summon hedp, an injury coyld becoqua fata]pty. Fred™
quently, the body pos1tLons that must be ‘assumed in a confined space make 1t

W visual monitoring of the inside worker is not possible because of the -
des1gn of_Lhe confined space or the location of the entry hatch, a voice or
alarmaact1Vated explos1on proof type of commun1cat1on system wiTh be

L] ’ ~

~

One of the potential hazards of g3, conf1ned space is the time regu1red _
to,enter and exit. The extent’of the precautions taken and the standby . ~
equ1pment needed to maintain a safe work area w11l be determined in parf‘by ,
the ease-or difficulty requ1red for rescue attempts; The fdﬁ]ow1ng should
be considered when equipping a confined area for emergencies: type of
confined space to be entered, access to the entrance, number and s1ze of

requ1rement for ex1t1ng in the event of fire or dangerous levels of toxic "

-

vapor, aﬁd the time requ1red to rescue 1n3ured workers. /
. J o , ) \
THERMAL EF;&CTS . ) ; _ . . ..

-

Four factors influence the interchange’ of heat between humans and their
environment: (1) air temperature, (2) air velocity,. (3) moisture contained
in the air, and (4Y radiant heat: The moisture content and temperature of
the air-in which one is work1ng affects eff1c1ency, it may also endanger'-the
worker s life. Because of~ the nature and des1gn of most conf1ned spaces,
moisture content and radiant heat are difficult to control. As the body - .
‘temperature rises progressively, a wofker will continue to function until
the body ‘temperature reaches 38.3-39.4°C. When this body temperatyre 1f

cramps, or heat stroke. The most severe stra1n 1n cold cond1t1ons is chill-

nal . SH-32/Page 11 \




ing of the body's extremities S0 that activity is restr}.cted. Special pre- ‘A

cautions must be taken in cold environments to'prevent frostbite, trench

foot, and géneral hypothermia.
Insulated élpthing for both hot and cold environments will usually pro-
tect the worker, but it will a]so add additional bulk and must~‘g considered °
1n allowing,for movement in the confined spale and in allowing for exit
t1gﬁhr Air temperature of the env1ronment then bec0mes an important oA
cons1derat1on when evaluating work1ng cond1t1ons 1n'conf1ned spaces.

-, ~

NOISE . \ ’— . o ‘ .
" Noise problems are usually 1ntens1f1ed in confined spaces. Because’tﬁe/}'
structure often cause? sound to reverberate, the worker is expos&d to higher
sound levels than 1p an opeq eanronment. This intensified noise increases
the risk of hearing damage that could result in temporary or permanent loss
of hear1p3} Noise in a confined space that may pot be intense enough to
cause hearing damage may still d1srupt verbal communication with the emer-
gency standby - person outside the confined space. If the workers 1nside‘are
not able to hear commands or danger signals due to excess1ve foise, the .
probebility of severe acgidents is increased. ) r

£

) . -
VIBRATION . : »

Vibration is another hazard often encountered in a confined space. . --
Vibration may affect the whole body, or it may be limited to only one area. "
Whole body vibration may be regarded as a “generalized stressor" and may
affect nmltipfe body parts and organs depending upon the vibratiop charac-
teristics. Sejdintal v1brat1on, unlike whole body v1brat1on, appears to be .

more localizedAn creat1ng injury to the fingers and hands, of workers using

tools, such as pneumatic hammers, rotary’gr1nders or other hand tools that M
cause vibration. ‘ ‘ i .
) \\
\ )
'ﬁ 1o . o
' ' ) ’ ] /\-L//_-/ _ 4 . ./
~—— ‘
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“v GENERAL o . , o : )
" 'Some physical hazards cannot be e13m1nated because of the nature of the
conf1ned space or the work to be perfg;med. These hazards relate to such
/ < items as scaffo1ding, surface residues, and strugtural hazards. The use of
’ scaffolding in confined spaces has'%qﬁtr1buted’to many accidents caused by
workers or materidls fa]]inél impkoper use of guard rails,.and lack of main--.
tenance to epsure worker safetys | Ebe choice of material used for scaffo]d-
1nq depends upon the type of work to be performed the ca]culated weight to
be swpported, the surface on wh1ch the scaffo]ding is p]aced, and the sub-
B stance previously stored jn the gonf1ned space.
‘ Surface residyes ip, conf1ned spaces can increase the a]ready hazardous
potentials for"®lectrical shoch, reaction of 1ncompat1b1e materials, libera- . -
tion of toxic sﬂbstances, and bod11y 1nJury due to sl1ps4§ﬁri§??s.
,Structural hazards within a cp\f1ned gpace such as baffles in horizon-
-tal tanks, trays in vertical® towi#rs, bends in tunne]s, overhead structural ¢
~ '« ‘members, of scaffo1d1ng 1nsta1led for maintenance dre examples of physical .
L hazards. In dealing with structura] hazatds, workers must/rev1ew and en-
‘- ) force Safety precautions to assiirg safety._ ‘
) 1Reséue procedures may requ‘ire‘mthdrawaT of an injured Qr unconscious
“perqgn yh1ch means that ald possible prob]ems of work1ng in-a confined space ///’

must be considered. Careful p]ann1ng must be g1ven to the way in which a
“Worker may be removed. If the: qgrker 1s above the exit opening, the emer-
.gency system must include a rescue arrangement.Operated from outside the

- / "confined space, if poss1b1eﬂ by wh}Ch the emp]oyee can be lowered and ne-
moved i1thout wnjury. A ' .
If any special prob]ems a?g ant1c1pated or encountered, specialists
\ should be consulted before any employees are exposed (see Figure 1).
’ Tra1n1ng and retra?hfng 1steSsent1a1 to the success of confined spaces J
’ work. - . ‘

Use of the “BOddy System; or a standby person is also most important.
At no time should an emp]oyee enter a confined space without proper author1-
Zat1on, monitor1ng, training, equipment, and a well trained buddy or standby
person 0utside}the confined.space. i il

A —

® s T
. - o . ; " 1
‘ ' : SH-32/Page 13
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Figure 1.-,Special problems should be discussed before entry.

sssssssssssiess  ACTIVITY' 5 Sssea——
. R - _ r
List seven problems that must be considered before en- ~ »
gaging in any work within 2 coqf1ned space or vessel.

10 "
2. yas R
- - =
4. T ) . 4
. 5. R J ) R
6 - ’
7. '
¥ . »
L Y
K
P
4,
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- . St

. OBJECTIVE 6: Compare the difference between Class A, B, .
. - [
v-’ . ‘
. . . .

There are three c]asses of confined spaces. Each class is: representaJ
" five of a d1fferent Tevel of risk to workers, Class A being the category of
highest risk. . : T

L

and C confined spaces.

A Class A conf1ned sppce is 1mmed1ate1y dangerous to Tlife. Rescue pro:?;
cedures requ1re thﬁ.entry of -at 1east ane extra individual who is fu]ly
equ1pped with life- support equipment. Maintenance of, communication requ1res

~'; an add7t1ona1 standby person stationed within the confined space. .

A C]ass B env1ronment s dangerous, but not immediately 1ife th?eaten-

' 1ng. Rescue procedures requ1re the entry of no more than one individual '
fu11y equ1pped with life-support equipment.
commun1cat1on with workers must be ma1nta1ned

A C]ass o Spaée i$ coMsidered a poterftial hazard area but one which re-

Indirect visual or auditory

®

\ fqu1res no basic modification of work procedures. Standard rescue procedures

app]y, direct communic¢ation w1th workers may be maintained from outside the
- confined -space. - g ' \ .

’

Table 2 shows the oxygen Tevels, flammability charaé!erist{cg, and "tox-
ictty levels of the three classes.

\

. .

CLAJSES OF CONFINED SPACES. )

. CTABLE 2.
> HAZARD F CLASS A CLASS B CLASS C ..
Oxygen . . 16%, og Tess 16.1% to 19.4% 19.5% - 21.4%
A ) - (132 mm Hg) %(122-147 mm Hg)  *(148-163 mm Hg)

greater than 252

or 21.5% to 25%
*(190 mm Hg)

*(163-190 mm Hg)

Flammability -

10% LFL or less

. " 20% or greater 19% - 19% LFL
Characteristitcs of. LFL (Lower Flammable (Lower Flammable
, ' " (Lower Flammable Limits) Limits)
.t Limits) -
‘ [
af .
- ! ‘
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Toxicity ~ **IDLH Greater than con-
Level / tamination level,
referenced jn_ 29
. CFR Part 1910
7 Subpagt 2 - less

than - **IDLH

Less than con-
tamination level
referenced in 29
CFR Part 1910
Subpart 2

Toxic and Chemical Substances, Manufacturing Che
trial hygiene guides or other recognized authorities.

*Based upon' a total atmospheric pressure of 760 mm of Mercury (Hél at’ sea
. | level. ‘ )
- **Immediately Dangerous to L1fe or Health as refﬁrenced in

N;OSH”Registry of}°
ists data sheets, indus-

]

esssssss———  ACTIVITY 6:

*) !

) (Fill in the blanks.)! T L
| The confined space category: of higheit risk is .,
- L E
.y .
OBJECTIVE 7: Describe the entry permit system for work-

»

ing in confined spaces.

L

N

. . 4 ry 7 !

Entry;to-confined spaces ‘or vessels must be strictlx lihited to autho-
rized personnel. A1l equipment, work-practices, proCedures, and work time-
periods must receive careful review and conﬁsrmat1on. Author1zat1on is of-
ficially” granted only through ,the use of a Vé@§?1 entry perm1t signed by the
- responsible supervisor. (This .supervisor should be one appdinted by manage-

. ¢ Coe - .
ment who is trained in all aspects of cénfined space entry and knowledgeable

]

as to sﬁecific problems and hazards possible in the supervised areas.)

perfnit must include:

1.. A location an¢ descr1pt1on of the work,

2.“
tests have been accomplisheg.

3. ‘ A guarantee that these procedures will be maintained throughout the

r
L

\1

per1od spec1f1ed for workers to be Snside the vessel.

shift change.

\

.
'
]
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Essential items which sho
the following (suggested duidelines from

This

A checklist to ensure that proper vessel preparation and atmospheric

‘The permit must carry an 9&ﬁ/;azfgh t1mé nd datL and‘not be used through a
| be 1ncluged on any permit are

e kingston Plant of DuPont):




[y Y ae n ”- ’
. o. : .' ...’ " Yy -
N L T 4 o . ) { N )
‘ o:l '.' % M . v .
. . P Si@natures pf* second Tine supervisor [of area), supervisor, of person-
, R nel, as well as’ personnel entering tank or confjned space\\ “
- »

2.. BRequ1rements for spec1al clotb1ng and equipment.
. a, Nonspark1nghtools. L # )

- - ’ b. Safety hirness'tbelt) and iif!line. * N
» ’ u E;‘ Breathing apd&raius (respirators). ’
' ' d¢ Toves, bootsg goggles, etc. -
’ - 3.4 Env1rqnmental analys1s of cqnf1ned space. .
) 3. Airn analys1§ frequency. “ '
b. Exp1oswve limit check frequency.
N ' ., G " Radiation level check frequency. | ' '\
| d. Concgntra¢1ons of toxic substapgps. ‘ '
[ 3

4.’ Reminder to display permit prom1nently and to post s1gn show1ng con-
fined space work in progress.

-

An example of a confinéd space entry permit is shown here jn Table 3.

' . {

‘ N . \ an ‘
4 R — ~ s *
: 1 . N
'
) . . - /’, .
) ’
- ¢ ] ! s !
. 1 .
) N
F - . .
3 - 28 ’ .
. - ' ‘
. A ‘\
g \“ » ’ . \
@ ‘ “
- . : .
L4 d s B '
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Aruitoxt provided by Eic:

b
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.

. [

, TABLE 3. EXAMPLE OF AN ENTRY PERMIT, . 3"

- ves3el ENTRY PERMITe v
3 - ~

,Department i ‘ Date * . (Time’

Nu“of Vessel Bei'nq Entered

Permit Issued on 7-3 Shife = 3-11 Shift N 11-7 Shife
' ' Chec€ if  _  Check when
Checkiist: . ot . . Required Compieted

- - A 4
Atmosphere Tests (Record Results in Compieted Column) :

Oxygen (02) more than 19.5%, \ ' .
Sulfur dioxide (5Q2) less than 6 ppm , T
Hydrogen suifide (H2S) less than 21 ppm

Chiorine (C12) less than 2 ppm

Chiorine drox1de (€C102) less than 0.2 ppm ,
Flammable vapors — below 20% LFL

Temperature less than :120°F

———
———————

4

~N N W W N -

-
Lockoot and/or 81ind Flange (indfcate Total Number Required)

Observer
SGes Qbserver now: ! . . . J -

1. Location of nearest phone? - ' )
2. Location bf nearest nersons for HELP?
3.  Location cf nearmst air masks?

Har'-ness and life line .
Low voltage of battery powered lignts or ground fault

———————
Protactive ciothing Z i
—_— —_—

Jesfel has bhen flushed out '

Ladder or scaffoiding " «

lentilation (blower?. ayovers, otc.) 4 .

All personngl entering wessel, observer and-Supervisors must §ign below. This form 1s for the purpose

of nelping ensure tne safety of all employees and is not a waiver of any rignts.

Ae nave received 1ndtrudtions om the safety procedure and hazards {i{f any) of the joo.

V]

7 ‘ ' T

Suoervisar of Pefple Erzering Vessel Operating Cepartment Super‘niencent

~ ' f . '
ir tne'event that toxic gases in a vessel cannot be reduced below tre accgotapla'ievél as posted on the
trscadure, 10 _gne shall enter excent in an emergenty wnere life 1s 'n Janger. "M sucn an emeggency
arises, 21%ner je.-ccntacned dreathing apparatus or an air line respiratcr with ecress :ylinde~ Tust
de «orn atnll tides. ) -

f -

-

. v *Sample Z\‘i{kbosa‘hcer. H ‘

. | . N \
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. ‘ - | eoe——— ACTIVITY 7 sssssssssssshesss ’
(Choose the best answer.) ' )
The confined space entry peeﬁht system requires:

a. A checklist to ensure proper vessel preparat1§n and
atmospheric testing. :

' - b, ‘An‘expiration time and date which breventg the .
, f entry permit from being used fh?ough,the change of
/7
- © ) \Sh'lft. . \

c. The signature of the respons1bJe supervisor and - LN
- ) . 2lso of the second level supervisor and employees k\ .
) entering the confined space. ]

d. A1l of 5he above. S ' . ‘ \L <.

' .OBJECTIVE 8 Contrast the medical _exam requ1rements for “

workers in Class A and B confined areas. ‘o ) Y v

.
< 3
»

ot 1 Workers who enter a Class A or B conf1ned sp&ce myst have a preplace-
) ‘ , ment phys1ca1 examination which the employer makes ava 1able to them. The ‘ \

employer mustrdrqvwde the physician performing or résponsible for the medi-
cal surveillance program information such as the type of ¢Onfined space the

ehployee may be‘requred to enter, the type of substances the empioyee may
encounfer, and a des!cipbfﬁﬁyof any protective devices or equipment the em-
- ployee may be Tequ1redito uses The physical exadﬂnation must include: QL.\

¥ ) - A demonstratwon of the worker's ability to use negative and posi-
tive pressure respirators as cited im OSHA Standard 29 CFR .
1919.134, . -

* A demonstration of the worker's ability to see and hear warnings,
such as flashing lights, buzzers, or sirens.

+ The examination should place emphasis on general evaluations of
the employee's ability to carry out his assigned duties and the
detectidn,of any disease or abnormalities which may make it diffi- .
) cult for the employee to work within confined spaces.

. FoTlow1ng completion of the e&aminations, theephys1c1an must give the -

employer a written statément specifying any condifion or abnormality found
that would increase the risk to the employee's heg1th by working in @donfined

~ ’

spaces.

SH-32/Page 19 .
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_PRes\ults of periodic medical examirmtions muét *be made \available, upon '
.completion and on request to employees 'required to work in Class A or B )
~confined *spaces. ‘- v

N Records of exposure to known health hazards must be 1ncluded in the em-

ployee's med1ca’l record. Thesé records must be made avaﬂable to. the desig-
" <nated med1cal representatwes of the Department of Health and Human
Resources, the Secretary of*Labor, the employer, and the employee or former \
employee.- Records must be kept for(ZO years’or longer. Keep1ng these
records aHows Fesearchers to examine procedures used’and prov1de examples

3f proper and 1rnproper procedures. .

[ .

E——— ACTIVITY 8: S —"

Medical exams for 'entry 1r1to Class A confined spaces are

o more rigid than those for ‘C;a'ss B con?‘ined space entry.
’ ' (Circle one.) - . .

True False

. OBJECTIVE 9: Discuss the-first aid provisions and h ‘
training requiremerdts necessary for confined space - )
. wWork. ’

P

dbrkiﬁg or being present in confined space often requires certain
traTn1ng or knowledge._ For Class A and B entry there must always be someone
readily available in !he area of the confined space who holds a current,
verifiable certifjcate in card1opulmonary resuscitation (CPR) and basig
first aid prggedu:es ‘ ‘

tmployees mu;t be aware of the 1ocat1on of the nearest first aid equip-
ment and must know how to obtain emergency assistance and medical atten- ) -
tion. An adequate supply of first aid equipment must® be made within easy
access of the confiped space.

‘The ser#us nature of the hazards encountered in a confined space re-

quires careful structuring of an effective training program that will result
in safe work practiceé and techniques. The training program should deal

™ | s . ’ @
Page 20/SH-32 ’ - '
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. . With the specific hazards to be engeuntered, be approved by a trained indus-
"1ﬁﬁa1 hygienist or safety pbrson, g:d be given to all 1nd1vidua1s'who will

perform the work- 6r may be‘S%sibned as standby or rescue persons. .It is -

essentia} that the person in charge of training know the relevant aspects of

safety as théy relate to cdnfined spaces. -
bl avs .
The medical needs.of confined space personnel are likely to be speécial-

wt

jized. For examg%g, a firg, explosion, or superheated @air in a confined

space will result in burns of th respiratory tFact, with or without imme-

diate symptoms. Any worker subjected to such an experience®hould be ob-
. served in a hospital emergency room. N ‘ -
The training method,and approach will be determ&ne& by the previous ex-. -
perience and skills of the employee, with the exception of a newly hired
person who shou]?'réceive a complete and thorough sa?etg orientation. Basic
types of prescribed:training are: ‘

* Orientation of all new employees - This type of training would 4
consist of classroom sessions along with a walk-through of the
physical plant-Tayout to give the trainee a basic understanding of
. - the industrial activity. v ..

« On-the-job training - This would be a second phase of training.
‘ After classroom sessions and after ‘the trainee has gained a basic
~ - ' understanding of the operation and hazards involved, on-the-job »
- instruction should include observation and closely supervised par- .
- ticipation in actual work practices_ or simulated conditions.

* Retraining - This should be performed periodically and as fre- -
quently as needed, Many indystrial activities are quite complex
and operations are frequently updated to keep up with modern in-
novations. It s’'necessary, therefore,’ for a formal training pro-
gram .to be planned so that all personnel concerned may'be kept
abreast.of changes. Retraining should also be considered neces-
sary if a supervisor notices a weakness in employee performance.

The following are ‘recommended areas that should be covered thoroughly in h
“ training: ' v .
« The types of confined spaces that are found in the industrial com-
plex. * - *
+ Physical and chemical hazards involved. )
\./) » Atmospheric testing of the confined space. oL T,

+ Cleaning and purging of the space. -

+ Ventilation of the ®pace by mechanical methods to reduce or elimi-
nate toxic airborne contaminants. ’

~ . ’
¢ . .
. @ - .
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Isolatio and lockout of the confined space..
Safety eduipment and cTothihg - A major subject in this_section
will be the use of respirators: the types required,. their use,
quantitative fit (tesg), respirator cleaning:procedures, and
proper storage. It should be emphasized that different type res-

pirators,are ieguired for different atmospheres and that there are
dangers involved when the wrong type is used. )

\
Buddy sysfem and use of. a standby'person(s).
Communication systems and emergency signals.
Rescue procedures, .
Permit system which is used by the employer.

Documentation of I}aining. Satisfactory completion of this safety
training, -and refresher courses, should be entered into the em-

ployee's permanent record. ‘ .

ACTIVITY ‘9: R

o

List at 1east,six£areas that should be covered in a
n

training program safe work practices in confined

-
L

oeJEcthEfb: Qiscuss testing, monitoring, and control-

1ing the environment in confined spaces. i \
. U

* Strict prgced‘!es must be'followqd 16';Eftjng, monitoring, and control-
1ing the environment in a confined space. . Taking air samp]e§ in confined
spaces and interpretation of results should be done by an industriq] hygien-
ist or professional safety engineer. If this is not possible, a person
should be specially trained by an industrial hygienist or should attend a
short course providing the necessary training. Im either gvent, all workers

Page 22/SH-32
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Qho.expect to be woréing in of around confined spaces should'be}ayape of the
various potential hazards that may be encountered in sdch spaces. These
workers should know how to use testidg and monitoring equipment and the
‘ “limitations of such equipment. . ) Lo '

' The presence of dangeqous air contam1nants can be checked by using var-
jous types of‘jnstruments. 'Ad employee should 1n1t1ally attempt to use

- these instruments in the confined space to check for contam1nants, but there
is a chance that upon entering a confined space, the person chécking couid -
be overexposed to dangerous air contaminants, or the instrumentation could -

© ignite flammable vapors. Because of this danger‘the correct procedure is. to
remain outside the confined.space and bring samples of the atmosphece to the

testing instruments with sampling lines or containers, . Those sampling lines
or containers must be able to reach. the bottom of the confined space. ;
.Instruments taken,into untested atmospheres must be approved byAa recognized
tist1ng agency for such use, and the employee must wear the necessary respi-
ratory equipment (self- céntained breathing apparatus or hose mask with
blower), since lethal doses of ‘various sgbstances (carbon monoxide, sewer
gas,.etc.) may be encountered before any actual testing can take place.

Before a worker enters, the atmosphere must be tested for oxygen def1-
'c1ency, tox1c1ty, and flammability. These tests must . be cont1nuous or peri-
odic while the worker is in the confined spate. ,

Oxygen deficienéy may ‘occur for any of the following reasons: '

Rpstiﬁg tadk walls. )

. Gases or vapors which have displaced the air.
P Fire. ~ * .
Rlant growth. . - ‘
yorkers in“the area consuming oxygen. T 0

Chemical reactions. v

Oxygen iﬁdicators (02 meters) usually have a.range gf zero to .25 per- .
cent of oxygen and can be used with arsamplingllfhe; (See Figure 2.) The,
test can be easily and Quickly repeated. If _tests indicate an oxygen defi-
ciency, the conf1ngu/space must be purged until the atmosphere conta1ns at
least 19.5 percent oxygen. Continuous ventilation must be prov1ded and oXy~- =

gen def1c1ency tests must be cont1nued wh1le workers are 1n the confined

‘ ) ’

]
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gpace. If the oxygen content.cafinot be raised to 19.5 percent, each worker
must wear a self-contained breathing apparatus in addition to all other
required qutective equipment.

\) | '
e
( ‘*llll"'
~ v .
hY
‘6 v SAMPLING TUBE
. 'TO ATMOSPHERE
- ATTACHES HERE
r >

—

Figure 2. ‘Ox;ben-deficiency indicator. '

A flammable atmosphere should be as;Lmed to.be present in any tank or
vessel that contains or has ever contained flammable liquids or vapors.
Sdh;eaﬂent tests must be made before entering and per1od1cally afterwards
dur1ngeany continued operat1ons. The atmosphere may be tested for flammable
¢apor ai™ miktures by using a combustible gas 1nd1cator. (See F1gure 3.)
This instrument should be used only by trained persons and must be

'calibrated before us " LY : T
Operating 1nstruct1 s must be read and followed and” are usually ’

printed on the 1nstrument case. These 1nclude essential directions foc
adJust1ng the vo]tage and zero1ng the direct read1ng 1nstruments. .

consists of-checking the accuracy of the ins{rument against a known standard
Tity of+a gas such as methane. Calibratign gas is supplied by the
rument manufactufer.

3
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.\ - ¢ . Figure® 3. Combustible -gas ipdicator.

o'

" Combustible gas indicators noM]y are calibrated to indicate the per- -
.cént of the lower explosive limit (LEL) 'of a gas or vapor in she air bein.g .
tested. Gopq judgmgnAt must ‘be used in\inter;preting the‘gter reading be-
cause, the instrument does not always respond in the same manner to different
‘ ‘ fl'anmabt majerials. Becaase the r:espo ses may vary, the 'tgtq must (1)
N "~ compafegtest results with ca]ibMves furnished by the .test instrument
: manufacturer and (2) calibrate the instrument for the gas or vapor in ques- ~ - /
. tion for the tests to be valid. - -
Oxygef content. should be cffécked prior to testing for flammable mix-
tures because .g’as indicators will r;ot Lufiction properly in oxygen-deficient
*’sph&es. Only explgsion-proof equipment §hould be .brought into areas
re there 1s.arl1y erHh.ocid pf flamab]eﬁ‘ explosive mixtures. The com-
bustible gas indicator must have a sampling tube that can be lowered into
trie atmosphere to be tested. If tests indicate that the flammable vapor'
content of the étmosphere' is greater than 20 percent of the lower ;xplosive
-

- 4 J * -

-

:
” ' v
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1+mit (LEL), the vesse] must undergo add1t1ona1 purg1ng. .Mechanical venti-

lation should a]so be cont1ng9us to prevent further build-up of‘#lammab]e
v mixtures. * . -
A1l confined spates must also be tested before entry for the level 6f -

_ toxic substances im the atmosphere. Gases afid vapor§ can be detected by

' 'direct reading instruments, colorimetric and stain length instruments, and

samples collected for subsequent 1aboratory ana1y51s. Particulates, fumes,
and mists are normally determined by collecting samples for subsequent

s laboratory analysis.

cess of the thresho]d limit value(TLV), the conf1ned space must “be purged

. b . . .
until the_atmosphere is safe. Comtinuous vent1Jat1on must be provided and -

— ' tests for toxic sufjstances must be made continuously or periodically until

work ceases in the space. .
67\\ If the atmosphere cannot be made safe, an approved respirator must be °

\\L wor If the atmosphere is hazardous to tife, the q.Posed worker must wear .

self-contained breathing apparatus in addition to all other protect1ve
equipment. Types of res‘rators to be worm when a person is expcsed,tp
toxic materials in excess of the threshold 1imit value (which are not imme-
diately hazardous to 1ife) must be determined on an individual bagis by com-

-

petent personnel. i
Air temperatures in manholes or tuhne]s, particu]ar]y those providing
- ccess to steam pipes, may reach 200 degrees Fahrefheit. According to meth-
ods in use throughout the world, such’a cond1t1on a]one a]tﬁough usua]]y
. coupled with high humidity and 11tt1e natural air movement) would rap1d1y
result in excessive hedt exposure. Any of several excessive heat exposure
ailments could likely occur unless the worker i§ adequately protected by ap-
propriate c]othind'or cooled by forced air. )
It should not be assumed that any one instrument will determind a1l
harmfu] concentrations of oxygen deficiency, flammable vapors, toxic sub-

stances, and excessive heat. Unfortunately, there is no universal device

) - that will detect all of these harmful afmospheric conditions; therefore
- " extra care is necegsary to ensure worker safety. ‘ .
| ’
. ' .
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If tests 1nd1cate that emp]oyees would be exposed to substances in éx- .,



A routine schedule of. ptopér maintenance and caLibration is necessary
for all testing 1nstruments& ~Defi€iencie§ and inaccuracies in the instru-
‘ments may be caused by 1mproper maintenance, component unreliability, lack
of calibration, po1son1ng of the cata]ysts by interfering substances.in the
"atmosphere, changes ip a1rflow rates and volumes, age of test cells, and
weak batteries. . - ’
.. Accurate test1ng will detect env1ronmenta1 problems Jgthat must be gon-
trolled. The mo§t common methods for control of the environment within
sels and confined spaces are outlined 1n the following paragraphs. The most
appropriate method for aﬁ}’dt;en situation willivary, depending on tank con<
figuration and contents., A careful selection of the appropriate method is
~essential.
There are severa] ways to prepare conf1ned spaces or cpnta1neis<for.
personnel- entry by using mechanica] vent11at1ng equipment. These inglude
the following:

* A duct or large f]exib]e tube is lowered from a suitable fan at a
top access port to dfaw the heavy vapors from the-bottom of the
space or container. Fresh air is allowed to enter through another
opening in the top of the,enclosure. R

A large fam is p]aced in a top opgqing or port and exhausting
started gt low speed. -A lower access is opened, and the fan speed ~
is increased to-its 'maximum, allowing exhausting of vapors through
the top whlle fresh air .is drawn into the lower.

A fan is p]aced in the lower vessel opening, the top port is
. opened, and' the fan. forces fresh air in at the bottom of the en-

closure with vapor escaping at the top. O

/—‘—/ , ‘ ~ h

' In all these cases, if fTammab]e -vapors are 1nvo]ved the fan must have

4

s nonferrous ,blades, be eTectr1ca1]y bonded to the container or vessel, and be
approved electrically, for "the cond1t1ons. A1l toxic. and flammable vapors
must be exhausted to a safe- location where they will not create additional
hazards. All such venti]ation and accompanying atmosphere -tests must be

: performed by a trained and qua11f1ed indivddual and records kept of proce-
dures and resu]ts. ",‘ ’S ) .

. The simplg_;,but often poésib]y the least efficient method of freetng
or purg1ng a confined space of _vapor 1s thrfough natural vent11ation. This

‘method consists of open1ng two or’ more portals and letting natural air cur-
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.rents remove the vapors 1ns1de. Due. to the lack of control over air cur-
'rents, extreme care must be exerc1sed to imi;;’e sources of Tgnition from

4

the area of potent1a1 f]hmmab]e vapors, and to rotect personnel from poten-

tial toxic vapors aregs: Regular testing will determine when safe levels

" exists. In al cases; personnel‘must be, .thoroughly instructed in the haz-

ards, ‘the precautions, the procedures of the operatien, and the materials
involved. T — ' \

Where adequate pressu?e is availab]e and time is not a factor, steam
may be used for vapor‘freeing confined spaces. A steam nozz]e electrically

bonded to the vessel or enclosure, is used "to introduce low pressure near

the bottom of the space, with a'top port or access open.- This meghod can be
1‘iia790 y

continued unt4{]l the surface temperature of the vessel reaches ab

~ degrees Fahrenﬁejt. Fo]Jow%ng_steam, the vessel or space should be thor- '

»
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oughly flushed with water. The, steam method should not be used for vapor - .
freeing where the steam might damage valves, gaskets, controls, or safety

devices. . ' ~

In spetial s1tuat1ons and 1nstances where entry into the conf1ned space
is not required or can be’ achieved w1th the use of self- contained breathing ]

@

equipment, and there is a need for purging the space of flammable or other
hazardous rasidue or vaporss one of the twgffollowing methods may be ap-

plied: * ) .. ’
* Water may be used for direct displacement of vapors by fi1ling the
vessel or container and allowing the vapors to escape through
openings to the top. Th® water should be allowed to overflow un-
til no traces of flammable or toxic materials are detected. De-
pending on the necessary operations, the water may be left in the
container or drained out. If the water is drained out, then tests
must be conducted to‘ensure that rs;idua] vapors do not exjst at a
hazardous level. .

« SimiMarly, inert gas (a gas. that is not toxic and will not explode
or burn easily) may be.used for displacement of vapors. The inert
gas 1s introduced into either the top or bottom of the confined
space (depending on the relative specific gravities involved) and
the‘vapor.is expelled through the appropriate ports. The inert .
gas may be left” in the space or removed as required. It is impor-
tant to remember -that the inert gas will also displace oxygen.
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aaEsssssss—seme  ACTIVITY 10: _
(Choose the best answer.) — * ' ) ‘
1. Combustiple gas 1nd1cators_mus§ be:
. a: used enly by trained persons.

b.™ calibrated before using.

14
#

C, used"quy before entering the “onfined space h
and not during ope}ations;

d. a and b. ' g

e. a,b,andc. ' , ~

If flammable vapors- are present where mechanical

vent11at1on is- to be employed*\then these precau- /

tions hust be taken:

a. the fan must be approved ,electricalyy for the
conditions. (I

b. the fan must have-nonferrous blades.

¢, the fan must be bonded.to the container.

d. a-‘and b. '

s, € a,b, andc.
9

)

oqi§c11vs‘11: Discuss the requ%géments for using
labels, posting signs, and using safety and personal
protective equipment forwork in confined spaces.

.

» Al laBeling and posting should be accoh&ing to standards. ATl warn%ng
signs must be printed both in English and in the predominant language of
non- English reading workers. Where estiblished symbols exist they must
d1so be used.| Workers unable to read Tabels and posted signs shall ‘receive
information regarding hazardous areas and must be informed of the inst ruc-

tions printed on the signs., o0 .

/
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A1l entrances to.any confined space must be posted.. $4qns musf'in- .
c]ude, but ahe not necessar1}y be 11ﬂited to ,“the- fol1ow1ng 1nformat1on
- DANGER .

¥
I

-/<:6NF1NED SPACE . .

. L ENTRY BY PERWAT ONLY / "

1} * -
: When a spec1f1c work practice is performed or spec1fic safety equ1pmenty
1s necessary, statements tog that effect must ‘be added in Targe 1etters,-

the warn1ng sign: . .o
. ' ' ” B
»RESPIRATOR UIRED .
HOT WORK PERMITTEQ FOR ENTRY NO HOT WORK
. "] .

’ Emerdbncy.procedurzs,‘including phihe numbers of fire department aqg
ehergency medica1 services, Must be posJed conspicuously within the ,
immediate area of the confined ‘space, or at the telephone from which help
would be summoned. 3| ‘

Personal protective equ1pment must be considered only 4s a 1ast line of,
defense for empLoyees against octupational 1n£ury or illness. Engtqger1ng
controls must be utilized when feasible to elViminate hazaripus expdsures.
Confined space c]ean1ng \purging, and ventilation are required to provide a
safe atmosphere. Frequent]y, additional safeguards are necessary to ensure

employee safety. Unmique problems often ar1se in utilizing such equipment in
cohfined spaces. Such problems, along with the generally high degree of
hazard inherent in work in cenfined spaces, mandates effective personal
protective equipment policies. ,
. Once a confined space has been testéd and found clean, it should be
continuously sampled during any work periods during which conditions change

because of occupancy and work. In addition to manual sampling, there are

“automatic sampling devices that are set to warn if the oxygen goes below a

certain level, the carbon monoxide content of the atmosphere reaches a haz-

"ardous levelor the LEL (lower explosive 1imit) of a gas is reached, or a

preset level of other specific materials is reached. There are aiso baddes
that[may be worn’ that change color when certain limits are reached. How-
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' "'; . ever, these should be v1ewed as additional protect1on .and shquld not take '
the place of continued monitor\pg. of the atmosphere by trained personnel,
In one or another of the various types of contined spaces, it is likely that
, " a worker will enconter a hazard\that can ahd should be controlled, (on an f
imnediate basis at 1east) hy using any of “the various items of face or ‘body .
protection.»i fact, vi rtuaHy agy piece of personal protectt.ve equi‘t
may Re needed according to the task and the hazard. Included are eye pro-
tectors, hard hats, gloves, coveralls or aprons foot protectors,'éafety
belts’ (harness, lifeline), ear protectors, and life jackets, Any entry per-
mit devised by the employer should list _all required protective equipmeTt:
Respirators may be required when entering a confined space because of toxic 4
" contaminants or oxygen deficiency. Although minimfzing exposure to the
worker,.resp1rators are generally intended only for 1nterm1ttent or emer-
géncy use. They constitute the "last resort" and should only be used when
ventilation witl not make the atmosphere safe. I[f respiratory protective
equipment is relied on fqr'confined suace entry, the following pitfalls must
-be avoided:; - 4

. " 1, Thé proper type may not be provided.
' 2.. The employee may not wear it.
- "~3.  Respirators may not be properly cleaned and semgiced, _
P 4. Facepiece fit may be poor, permitting unfiltered r‘to enter.
5.° Chemical cartridge respirators or gas masks may be worn without regard
i to the danger of oxygen deficiency.
espiratory devices remove contaminantg from the atmbhsphere and can be used
only in atmospheres which are not oxygen deficient (1ess than 19.5 percent
oxygen at sea level) and within specified concentrat1on hm1tation§ (shown
-~ on cantridge or canister label). The useful life of an air purifying device
is dependent upon the concentration of the contaminants, the breathing vol-
ume of the wearer, and the capacity of the air purifying medium,
THere are three basic tyﬁes'mw purifying devices:

* Mechanical filter respttators (see Figure 4a) - These provide
respiratory protection against particulate matter such as dusts,

. s
'
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'
. fumes, and mists. Selection of the appropriate respirator is . '
based on the type, toxicjty, and particulate size of the particu- . ’
late matter. ) . , .-

. ) i Y}
» Chemical cartridge respirators (see Figure 4b) - These respirators
provide protection-against specified gases and vapors in concen-
trations not in excess of 0.1 percent (by volume). Where exposure

is both gaseous and particulate, a combination chemuial cartridge
and mechanical cartridge and mechanical filter fzipi ator may be

. used, ) .

’ Gas masks (F19ur§¥4c) - These provide respiratory protection
’ against certain specific gases ardd vapors in concentrations up to .-

two percent volume (or as specified on_the canister label) and

against particulate matter, - y : g

A ,

A1r:punify1ng devices can aid in the delivery of coﬁtaminant-free, nontoxic
breathing air to the wearer's facepiece within the Timits of each device.
Only hose masks and/or self-contained breathing apparatus are suitable for
use in atmospherés immediately dangerous to.life (Class A). Speciffc condi-

tions of use will hsually prove one of theﬁe—types more suitable over the .
\ * ”

e

’ ' 4
o . °
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The basic types of bp1ied'air'respiratg;sfare: N

Air line respirators (e Figure 5) - These-respirators should he
used only in atmospheres\not immediately harmfwl to life or from
which t™e wearer can  escape without the use of the respirator.

This limitation is ne ary because the air supply is not carried 8
by the wearer o respirator. ’ . ‘ ’

If a compressor is used for supplying air, Suitable inline air
purifying sorbent beds and filTters must be installed to assure
acceptable breathing air quality. If an oil lqﬁricated compressor
is used, it must have either a high temperature or carbon monoxide
alarm, or both. If only a high temperature alarm is used, the air
from the compressor must be frequently tested for carbon monox-
ide. Itris”also advisable to check .the location of the compressor
to ensure that other toxic substances are not picked up by the'
compressor and to ensure that other toxic sybstances are not
picked up by the compressor's air intake.

Hose masks - Ih these masks, outside air is supplied “directly to
the wearer, ‘They are available either with-or without blowers.
Approved ho¥e masks '‘with blowers can be used in any atmosphere’
regardless of the degree of contamination or oxygen defitiency,
providing clean, breathable air can be reached within the maximum
allowable hose length (300°ft). Hose masks.are not recommended
for use in immediately dangerous atmospheres.

Self-contained breathing apparatus (see'Figlure 6) - These provide
complete respiratory protection in toxic atmospheres that are

+

]

Figure 6. Self-contained
breathing apparatus.

q.
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life-threatening and where there is oxygen deficiency.
basic types are:
demand, and pressure demand.

1

oxygen cylinder rebreath1ng, self-generating,

The four

3

The minimum requirements for an effective respirator program are listed

below:
-« Written standard operating procedures goverping the selection and .
use of respirators must: be establ1shed and available for all con-
cerned. .
+ Respirators must be selected on the basis of the hazards to wh1ch
the worker could be exposed. .

* The user must be ingtructed and trained in the proper use of res-
piratoms and their limitations.

- . 4°* Where practicable, the respirators should be assigned to 1nd1v1d-
ual workers for the1r exclusive use.

. Resp1rators must be regularly cleaned and disinfected. Those
, issued for the exclusive use of one worker should be cleaned after
each day' S use or more often, if necesary. .

. Resp1rators must be stored in a convenient, clean, and sanitary
location. P

» Respirators used routinely must be inspected during cleaning.
-Worn or deteriorated parts must be replaced. Respirators for
emergency use, such as self-contained devices, must be thoroughly
inspected at least once a month and after each use.

. Appropriate surveillance of work area conditions and degree of .
employee exposure or stress must be maintained.

. . . M .
* Reqular inspections and evaluations _must be made to determine the
continued effectiveness of the prod?!n( ) -

» Persons should not be assigned to tasks requiring the use of res-
pirators unless it ‘has been determined that they are physically
able to perform the work and use the equipment. A physician must N
determine what health and physical conditions are pertinent. The
respirator user's medical status should be rev1ewed periodically
(for instance, annually).

- Approved or accepted respirators must be used. The respirator .
furnished must provide adequate respiratory protection against the
particular hazard for which it is designed in accordance with - 3

_standards established by competent authorities. N
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R ~_ ACTIVITY 11: assssssssssssssssins
(Fi11 in the' blanks.)" - )
1.  Three basic types of air-purifying devices are:

i a. - )

b.

C.

b . ,
.

2. The best protection for atmospheres that are life
threatening and where there is oxygen deficiency is
1S

h 4 / .

Al

< 3

L]

OBJECTIVE 12: Describe isolating, 1ockiﬂg out and
tagging Class A and B confined spaces. -

The purpose of'locking, tagging, and isolating is to pEevent inadver-
tently activating electrical circuits; mechan1ca1 power transm1ss1on'appa-
ratus; conveyor systems; agitat1on systems; steam, vapor or 11qu1d transfer'

. systems; or any other -operations or processes associated with the vessel or
\ spacé whose operation may expose employees. working within to hazardous con-
d1t1ons. Locking, tagging, and isolating is requtred in Class A and B con-
fined space areas and 1s recommended for Class C confined space areas.
The type of equipment used in protecting a space or vessel will depend
4 on the type of equipment thet is being Tocked or isolated or the type of
materials being securedNr isolated. The following equipmentﬁis commonly
used for protecting a 3ace or vessel through 1ock1ng, tagging, of’?EBTEi-
ing: ) )
#Manking f]anges (with skillet blanks).
* Chains with padlocks. -

- Padlocks. - ' : .
. e« -+ |Lock-out boxes. - . .
. Multiple lock hasps. . .

*“Special keys and wrenches.
* Tags. .

, SH-32/Page 35
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Different types of equipment are shown in Figure 7. Proper preparation,
employee gducatidn,'follow-ug, and supervision are essential to any success-
ful locking, tagging, and isolating program. Proper employee protection can

be ensured only if all power sources and potential exﬁbsures from any 'haz-
ardous materijals or systems are positively eliminated.

]

-

. Figure 7. Lock-out devices.

»

Three bas{c phases of the system are lock, tag, and frx. First, all’

the systems or equipment that could create a hazardous condition must be

,identified and positively eliminated through locking and isolation. ATI

.o . e]ecprical apparatus must beAinut off and locked in the-off position.

Mechanical power transmission apparatus and agﬁtatvrs.dﬁst be mechanically
disabled or 1ockéd to prevent operation. Valves must be g]osed and locked

in the closed position. Additiona]]}, the piping should be discoﬁnectéd

. from the vessel and further, disabled by installing blanking flanges-or

-
-

-

(
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tried to ensuré that they ;?e\gliab1ed. ) . ' . .
* Before removing any locks,“tagsy and isotation devices, employees and ’

operate., This is primarily a supervisory responsibility utlllzlng check

ékillet bTanks, especially.in cases where misalignment is impractical. - -
: SECong, signs or tags should be p6§ted stating that the device or sys-
tem has been dedctivated and warn%ng against further use. A checklist and
supervisory approval system (with a signed verification form) listing all .
tagged points is insurance that all systems have been locked-out and iso- -
lated. “ . ) ) l '
The final phase involves "trying" act1vators (buffers, switches, ettc.)’
to verify complete deactivation. Thus, before any employees enter a space

or*vessel the start buttons, valves, and other actuating devices should be

sypervisors must verify that the equipment or system 1ocked out is safe to *

lists and verification forms. Assurance of the following copd1t1ons is man-
datary: ' . ) . . ‘ﬁl

ANl pesﬁonnel are c]ear of hazardous equipment and spaces. '

« A1l guards are installed.

*+ A1l previously exnaged e1ectr1cal w1r1ng and equ1pment are properly
~ covered.

4

« All. piping systems and open pipes are c]osed and properly connected.

« A1l agitators and s1m1lgr devices are free of loose, ynsecured OBJects. \

-

Lock-out procedures are effectlve on]y when rel1g1ously‘fol1owed by.. }
both management and employee. The program must be enforced through constant ~—
monitoring and strict adhe;ence to the prescribed procedures. '

“ L. . ¢ ' - N

— ACTIVITY iz- — '

List the three basic phases of any lock-out .system. <
1.

- 2. -
3.

—~—
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OBJECTIVE 13:

List the cleaning fand'housekeepmg arode- A
\’ ‘

dupes for confined spaces. &

R

5 - :
[3 - .
0 L e ‘ o v
u“’ -

C]eaning and hou$ekeep1n_g are 1mportant in dny conf1ned space. Proce»

* dures and processes used to clean the '1ns1de of a_conf1ned space must be

) must be

steaming must not be used as a cleaming meth%when the product* was a

-hqu1d with an auto -ignition temperature of 120% or, less of t\he

'»the tank to d&?ase the generat1on of static eIectricity that Could

rev1ewed and autho?ized by the’ quahfl,ed persOn. “The prescribed method.is
depéndent upon the product thet is present or t't has beem present in the ." -
space. /If the confined space conta1ns a flarrmab]e atmosphere above the '
upper ﬂanmab]e limit, it st be .purged w1th. ‘an’ inert-gas to remove the

In1t1a1 c]eanwg must be

~ & .
~ .

f]arrmab]e substance before ventilating with air.
done from outside the tank if at a1l ’possible.

_ Spec1a1 procedur'es should be adopted to handle the hazards created by }
the c]eamng process itself. For examp]e,af the tank is steamed 1) i -
11owed to coq,] prior.to entry, (2) vent‘ﬂhtmn must be* ma1nta1ned
during neut?‘aHzatwn procedures to prevent_ byidd-up.of toxic,matena]s, A(3) .

4

temperature, and\ (4) the pipe or nozzle of the steam hose must be bonded to &

accumulate in tanks during steaming procedures. Tzr.e and other hazards and.

controls lgust be evaluated by the qualified person in charg . Y,

el

R - . P

LY *

2.

True F se

A steamed tank must

e cleaning pro§ss creates no hazards”1tse1f. .

‘ [ ]
. e . ~
a]llowed to cool prior to . .

° ~ entry. “ ‘¢ 0

‘True ~ ~ False

& ’ » N . ) '
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"OBJECTIVE 14: Describe  the equipment and tgols used’in ) -
Class A, B,‘nd L conf1ned work1ng areas. " C o

Equipment and tools to be used in a ctﬁmed space must be car;fu]ly

inspected and must meet the fo]]ow1ng requ1rements I’

.
@

. Hand tools must be kept clean and in good repair. %

. Portabﬂe electric tools, equipment, and lighting must be approved in
accordance with 29 CFR Part 1910. Subpart S and be equipped with a
ground fault circuit interrupter that meets the requirements of 29 CFR
1910.304. .A11 grounds must be checked before electr cal equipment 1s
used in a confined space. ’

« All electrical cords, tools, and equ1pment must be of. heavy duty type
with hedvy duty insulation, and ey must be inspected for visually
detectable defects before use 1n a-confined space. * .

« Air driven power tools must be used when flammable Jiquids are pre-
sent. The use‘of air driven power tools will reduce the.risk of explo-
sion, not eliminate it. Explosions can be:.caused by tools overheating’
(drilling), sparks produced by striking (percusston), grindiag or dis-
charge of' accamulated electrostatic charges deve]oped from the f]ow of
compressed a1r.

+ Lighting used in Class A and B confined spaces must be of exp]os1on
proof design and, where necessary, equ1pped with guard? Only -equip-
‘ment Tisted by the Underwriters-.Laboratories for use in Division 1,
atmospheres of the ‘appropriate class and group, or apprioved by U. S.
8ureau of Mines should be used. Lighting must not be humg by electric
cords unless the cords are spec1f1ca11y designed for that purpose.. The
. 11lumination of the work area must bé sufficient to provide for safe
" work conditions as referenced in, the"ANSI standard A11.1-1965, or the
revision, 1970, Under no circumstances should matcheshot ofen flames
be used in a confined space. for illumination,

«» Cylinders of cbmpresSéd gases must never Bé taken into a confined

\

space; they must be turned off at the cylinder valve when not in use.
- Exempt from this rule are €ylinders that are part of self-contained
breathing apparatus or resuscitation equipment. . .

. Ladders must be adequately secured or be of -a‘permanent type which pro-
vides the same-dggitee of safety asilited in 29 CFR Part 1910 Subpart D.

. Scaffo]d1ng and staging must be prgperly designed to carry the maximum
. expected load (safety fattor of 4), be equipped with traction type
planking, and meet the requirements of 29 CFR 1910.28. -

> é re . ’ - * B
. ) ’ PN ' .‘\____)' . , v
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. Euzctr1ca1 lines and junctions must be in accordance with Nat1ona1
EXectrical Code (NEC) and National Fire Code (NFC) as cited in the OSHA
requlations, Subpart S. ¥ ‘ .

* Only hose lines and components designed specially for compressed gas -J
and its working pressure can be used, and su;h/systems must have a

-~ pressure relief valvé- outside the: confined space.”

» A1l equipment that may be used in a flammable atmosphere must be ap-
proved as explosion proof or intrinsically safe for the atmosphere in- -
volved. Approval must be by a recognized testing laboratory such as
the U.S. Bureau of Mines or MSHA for methané and by the Underwr1ters
‘Laboratories or by Factory Mutual, . - N~ -

e
’

ACT]V}TY 14:; * ' ’

Lighting used in Class A and B confined spaces must be:

a. of explosion proof design.
b. 11sted by Underwriters Lab for use.in Division 1
spheres or approved by other 11sted .govern=-
: me a] agencies for such use.
C. prov1de illumination sufficient to provide for safe - .
.work conditions as described in ANSI standard All. v
1-1965 or revisions. ' ' o
d. A1l of the above. b K
. OBJECTIVE 15: State the specia] precautions to be taken -

when working: 1n confined spaces with hazardous atmo-
eres. ’ '
: \

<

Tdble 4 provides a checklist of consideratiohs to be reviewed when one -

LY

is prepar1ng to work in

.

confined spaces. .

-

-

Page 40/5H-32 o 4 : . .

' T, {

~




Y d

i

TABLE 4.” CHECKLIST OF CONSIDERATIONS FOR ENTRY, WORKING IN,
- AND EXITING FROM CONFINED SPACES.
/. ltem o Class A Tlass 8 Class ¢ »
“1.. Permt X X X
e N
2. Atmospheric testing ~ = X , X X
3. Monitoring e x 0o . 0
4, Hediubsurveii‘lame o I | X 0
5. ‘l‘raining o*aersonnel X X - X
6. Labcling and posting - 3 X X
7. Preparation " ‘
~ . lsolate/lockout/tag W, X X
Purge and ventilate X 0
Cleaning processes_ 0
" Requirements for special\ ? .
equipnent/tools ' &' X X 04
fﬂ v U ' o
. 8. Prqcedures Ve .
faftial plan ~° 0 Lx X x A
B Standby D x .X 0
ftmunications/obsegvation , % . X X
R R x
work ' Te Uagtx X X .
‘ ,@ . ~ %5\. . .
9. Safety equipment dnd clothing : K ‘a z
--Head protection !‘i .. >’ KO ) ) ‘0 .
, Hearing protection \. i { 0 [ 0
“Hand protection ¢ ug o R 0~ 0
. R
_Foat protectiop . -, A " % ‘0 0,
- Body pmmt101 0 0 0 .
Respiratory prot.ectfon 4« 4 - 0 .70 T 0 .
Safaty belts oot %x I S o
Life lines, harnesses. . . X ‘ X ™~ X
10. }Rmue equiplnnt ik * ’ X X ‘ X
'l. Qecordkeeping/upo’sure X P ¢ i
- © X" -~ indicates reauimcnt C
4
v Mdicates,dctemination by cm nuaHHed pcrson.
“ B, \ s .
~
\v‘ M . . .
- _ . . \
S - . .
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-— ACTIVITY 15: e

. When working in hazardous atmospheres in confined % ’

spaces, which of the followjng are required? !

a. Signed permit., .
b. V Ktmospheric testing and monitoring. )
c. Medical surveillance. )

d. . Labeling and posting. .
e. Special preparation and posting. .

" f.  Special personnel training.

g. Safety equipment, clothing, and rescue equipment.

1]

h. Recordkeeping of. exposures. - oL

i. a through g of the above. -
j. A1l of the above. '

-

e \

OBJECTIVE 18: Describe the types of records that must
be kEpt—for Class A and B confined space"orking areas.

Certain recbrds that relate to Class A and B space must be kept by the
ehployer. The employer must ‘maintain a written record of training including

- safety drills, inspections, tests, and maintenance. The recoflds must be

retained one ﬁfi} after tpe last date of training, inspection, test, or

maintenancei/‘ the event of separation-of the employee or disposal of

fequipment or appliance, records may be disposed of after one year.

_ Where atmospheric testing indicates the presence of a toxic substance,
records mus§ be.maintained.in accordance with the existing federal regula-

Y tion(s). These records must include the dates and time of measurements,

duties and location of the employees within the confined sface, sampling and
analytical methods used, number, duration, and results of the samples taken,
PEL (Permissible Exposure Level as prescribed by OSHA) concentrations esti-
mated from these samples, type of personal#protective equipment used,_(see
Figure 8) if any, and employees' names. These records must be m!ﬁe avail-
able to the designated representatives of the Secretary of Labor, of the

~
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Secretary of the Departgent of Health anF Human, Resources, of the employer,
and.of the employee or former employee.

L,

14 ~

Figure 8. Records must be kept of what kind of protective
clothing employees wear in Class A and B spaces.

. — ] ACTIVITY ‘1&‘ _\/ ¢
Which of the following records that relate to working .in
Class A and B confined spaces are ot required? -

a. Safety dribts, inspectionl, tests, maintenance, and
othef training, _ °

/ b. Atmospheric testing and mon1tor1ng, personal pro-
tective equipment used.

. ~ .. ¢. Payroll -records of hazardous:pay., .
. . d. Additional records required by this and other gov-
+“ ernmental requlations. o
N » []
/. 1S
OBJEC"!VE 172:  Explain the preparation steps that must
be performed on boilers before entry is made. L .
, -,
)

Toxic materials found-in ‘boilers vary depending oh the fuel used‘in the
operat1on of the boiler and the problems encountered. Some corrmon hazards

that can be encount.ered a;carbon monoxide hydrogen sulfide, methane, ) ;
' - ~ . : b
i - .
» v A
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coal'tars, etc. The béi]er'must be considered*d confined space and the
atmosphere properly vented and tested before‘a permit fis ??Sued and en-

" try permitted.

As in all confined spaces, the lack of oxygen is an ever present”
threat, and breathing eduipment must be provided: ;self-containéd, air line
respirators, or continued venti]ation.' As in any. confined space, the air
should be continuous]y monitored to assure that a correct level of oxygen is
present.

A1l boilers should be cooled to below 100°F before entry is considered.

» The, possibility of fire should be minimized by“proper ventilation and
where necessary, ddvanced cleaning should be completed prior to entry.

» There should be"no hot gases or liquids present as proper forced venti-

latiop ang¢ cooling plus draftning of the system should be completed ‘be-
fore issue of an entry permit or entry is made.

« Inadvertent heating of the vessel should be made impossable by 1ock-
outs of equipment and blanking off of fuel lines prior te entry:
Agitation mechanisms must be locked-out and; if possible, disconnected prior
to entry.. ' ' ‘

"Precautions prior to entry into a boiler once it is codled should be
the same as entry into any: confined space, 1nc1udfng all of the essentials
d1scussed prev1ously such as training, using personal protect1ve gear, test-
ing, mon1tor1ng, checklists, etc., but in additign, special attention should
be given to the following points:

+ A1l tanks and tubes should be dfﬁined, and where appropriate, purged,

'+ Forced ventilation or an adequate natural ventilation must be carried

out to burge the atmosphere and contigued to maintain proper oxygen
levels.,- .

» Where necessary, the boiler or pressure vessel should be c]eaned to
remove pgtential harmful deposits.

» As outlined in the confined spaces requirement for issue of an entry

permit, all pipe lines leading into or out of the bofler or vessel must
be disconnected and blocked to avoid the possibility of-any acc1denta1
entry into the boiler or vessel of any gas, liquid, or fuel.

+ To. avoid the possibility of any power driven equipment being energized,
such equipment must be -locked out and disconnected.

+

4
P

./

-
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« Testing of the atmosphere in the confined space . (boiler or pressure
vessel) for flammable or toxic gases and proper oxygen levels pri r;ko )
entry is a must as-is continued monitoring to assure a continued safe

_atmosphere, -, 7 '

When the foregoing six points and all of the other requirements for
issuing an entr?emit aré met, then it should be issued and signed by the

_authoﬁized,supe isor,” the second level supervisor, and all employees who

are assigned to the crew., «

-

_ ACTIVITY ‘17: S .

Which of the following preparation steps may not be
needed before %ntry)into a boiler,

a. Isolation/tagout/lockout.

b.  Purging and ventilation.

¢. Cleaming from the outside.

* d. Special equipment/tqols..

REFERENCES

3
National Insitute for Occupational Safety and Health. Criteria for a
Recommended Standard: Working in Confined Spaces. (NIOSH Publication
Numer: 80-106). . s ‘
. National Safety Council. Accident Prevention Manual for.Industrial
Operators. 7th ed. Chicago: National Safety Cohncil,_1973.

ANSWERS TO ACTIVITIES

ACTIVITY 1

‘ \
False.

TACTIVITY 2
1. «¢. , 19.5%.
2. d. .Ringing in the ears-and labored breathing.

-
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ACTIVITY 3
1. OTTactorx fatigue. -
2. Concentration or amount. .

- .

ACTIVITY 4

1. a. Cleaning

- 'b.  Purging.

2. a. Lpwer Explosive Limit,
b. Upper Explosive Limit.

_ACTIVITY 5

]

(Any,seven of these nine.)

1. chanical. SRR

2. ' ication.

3. exit, -
4, Thermal effedts.

5. Noise. -
6. Vibration.

7. Saffolding.

8. Surface residues.
9. Rescue procedures.

CACTIVITY 6 . .
Class A. '

. ACTIVITY 7 5
d. A11 of the above.

ACTIVITY 8
False.

ACTIVITY 9

(any six of these eleven,) -

%I IyBes of confined spaces. -
-2. Physical and chemical hazards.

2
; ZL’f 3. Atmospheric testing.
) 4

. Cleaning and purging.

Page 46/SH-32
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5. .

6. 7

7: [ -

8. .

9. 'Communication, ' -
10.  Permit system.
11. ,Rescue bquédures. -
ACTIVITY 10 .

1. d7_aandb. i

" 2.~ e. a,b, and. c. - ' o - .

ACTIVITY- 11 " '

1. .a. ) Mechanical filter respirators.“ ' P

b. Chemical cartridge respirators., -0
c. GBas masks. ' '

2. Self-contained breathing apparatus. 7 .
ACTIVITY 12 o

1. Lock. . . ‘
2. Tag. ) - )
3. Try. P " '
ACTIVITY13 ‘ ‘A -

l. False. . R : . -
2. “True. - ~ | y . L
ACTIVITY 14 ’ : s

d. Listed by Underwriters Lab for use in Division 1 atmospheres or
approved by other listed governmental agericies.

.

ACTIVITY 15
j. . AN of the above.

ACTIVITY 16 T ) y

a. Safety drills, inspections, tests, maintemrance, and other training.
c. Payroll records of hazardous' pay. .f ,

ACTIVITY 17 ( S /

c. Cleaning from the outside. ) '
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